L &K E TR F17H FHioW
- 50 - EQUIPMENT ENVIRONMENTAL ENGINEERING 2020 4F 10 A

¥

BRAKSEHRSEEARFRPBRRBENIRY

=2, BN, KF°, THF°, &°
(1.8 R=EE LR 100028; 2.0 (PE) BREATEEOAT, [ & EXL 524000;
SHMETI T _AMSSNE BFRMESHIraRIn=E, WK &% 266101)

FE: B¢y SRS KARERFf TR F LR T EBBaAREYZCR, Fik 4B AEAA
FaR FRERTFE— KT S, A TRAFRTOFRE G AREAF AT, T EFRARR R EEBRE
@%mg%@%%%iﬁﬁ”L%ﬁﬂﬁ%ﬁ%#&%é” o BR REBAREN 1% mE] 10%, R
B ABAETAARAR Y 7 &, T RIEAREY BALIE M T 102 mV; HKE-FFEIM 4 S/m @ F] 2 S/m, EiE Y
RAEMAMAR EALIE M T 10 mV; FKRFIEI 0m/s 3¢ m3F] 4 m/s, &8 69 EMABERY L4233 T 26 mV,
36 A BRBEI KR BAKE FEBRAIL, BRI I EIRA T AR R A EK, B,
EREBIRFEIINUA RS AMEF ARG Y0, HAREI) SO ABFIP R,

KB HREE; MRy HEAGA

DOI: 10.7643/issn.1672-9242.2020.10.008

PESES: TG1744 MERFRIZAD: A

NEHES: 1672-9242(2020)10-0050-07

Simulation Study on Influencing Factors of Sacrificial Anode Cathodic
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ABSTRACT: The paper aims to study the sacrificial anode cathodic protection effect of seawater environmental factors and
working conditions on its submarine pipelines. Aiming at the Lingshui platform, the first deep-water platform with independent
intellectual property rights in China, the cathodic protection simulation calculation of pipelines was carried out based on bound-
ary elements, focusing on the effects of different coating damage rates, seawater flow rate and seawater conductivity on the sac-
rificial anode protection of pipelines. As a result, the coating damage rate increased from 1% to 10%. With the same sacrificial
anode protection scheme, the most positive cathodic protection potential of the pipeline increased by 102 mV; the seawater
conductivity decreased from 4 S/m to 2 S/m. The positive cathodic protection potential increased by 10 mV; the seawater flow
rate increased from 0 m/s to 4 m/s, and the most positive cathodic protection potential of the pipeline increased by 26 mV. The
increase of coating breakage rate, decrease of seawater conductivity and the increase of seawater flow rate will reduce the ca-

thodic protection effect. Therefore, in the design stage, the influence of environmental conditions on the cathodic protection ef-
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fect needs to be considered to ensure reasonable cathodic protection effect.

KEY WORDS: submarine pipeline; cathodic protection; numerical simulation
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Fig.1 Boundary element model of pipeline and sacrificial anode
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Fig.2 Correction diagram of grid normal direction
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Fig.3 Polarization curves of pipeline steel with
different coating failure rates
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Fig.4 Polarization curves of pipeline steel with
different seawater conductivity
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Fig.5 Polarization curves of pipeline steel under
different seawater flow rates
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Fig.6 Calculated potential of the different coating breakage rates
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Fig.7 Calculated potential of pipeline with different seawater conductivity
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Fig.8 Calculated potential of pipeline with different seawater velocity
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